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A Rare Case of an Intramedullary Spinal
Cord Abscess Due to Escherichia coli in a
Pediatric Patient
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Abstract
Spinal cord abscess is a rare entity, particularly in the pediatric population. Spinal cord abscesses can be located in extradural,
subdural and intradural (intramedullary or extramedullary) regions of the cord. Among these locations, intramedullary is
extremely uncommon. There have been few case reports of intramedullary spinal cord abscess since its first description in 1830.
We describe a 2 year-old boy with a history of neonatal meningitis due to E.coli who presented with refusal to walk and was
subsequently found to have intramedullary spinal cord abscesses at multiple levels. Culture of the abscesses again revealed E.coli.
The patient was noted to have a pit located just superiorly to his sacral spine. Imaging revealed the presence of a dorsal dermal
sinus tract. It is important to evaluate anatomical abnormalities, especially in the setting of serious bacterial infections, such as
meningitis, as they have the potential to serve as a reservoir for infection.
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Brief History of Present Illness

A 2 year-old male with a history of neonatal meningitis due to

Escherichia coli presented with refusal to walk for one week. The

child was described as increasingly fussy with an intermittent

limp in the few weeks prior. A review of systems was positive

for weight loss (0.5 kg over the preceding 5 months), bouts of

inconsolable crying, and increased irritability. Parents denied any

history of recent infections, upper respiratory symptoms, or other

illness.

Past Medical, Family and Social History

The patient’s medical history was significant for developmen-

tal delay and neonatal meningitis, for which he had received

appropriate antibiotic therapy. In addition, he was hospitalized

at our institution 5 months prior with fussiness and intermittent

refusal to walk for one week. However, his refusal to walk at

that time was attributed to a viral illness consistent with her-

pangina. His neurologic examination was normal throughout

his 2 day hospitalization and he began walking without diffi-

culty prior to discharge.

As for his development, parents described him as a “late

walker” but he had been walking without difficulty since six-

teen months of age. His birth, family and social history were

otherwise unremarkable. He had not travelled recently and did

not attend daycare.
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Physical Examination, Initial Laboratory
and Imaging Findings

In the emergency department, vital signs revealed an elevated

temperature of 38.3 degrees Celsius. All other vital signs were

within normal limits for age. Weight was noted to have

decreased from the 25th to the 5th percentile for his age since

his admission 5 months prior.

Initial physical examination was remarkable for irritability

elicited by palpation of his lower extremities or attempts to

bear weight. Additional examination also revealed atrophy of

the musculature of his lower extremities and the presence of a

pit over his midline sacral spine. There was no tuft of hair,

hemangioma, or any other dermatologic abnormality associ-

ated with the sacral pit. The remainder of his physical exam-

ination was normal.

An evaluation of laboratory values revealed an elevated white

blood cell count of 14.7 k/uL (reference range 4.0 - 11.0 k/uL)

(48% granulocytes, 37% lymphocytes, 14% monocytes, 1%
eosinophils). His sedimentation rate was 25mm/hour (reference

range 0 – 25 mm/hour). The results of C reactive protein, crea-

tine kinase and complete metabolic panel were all unremarkable.

X-rays of his lower extremities were unremarkable.

Clinical Course during Hospitalization

The patient continued refusal to bear weight on his lower extre-

mities. Magnetic resonance imaging of his spine revealed mul-

tiple intradural spinal abscesses including an intramedullary at

the conus medullaris and extramedullary at the L4-L5 spinal

level (Figure 1). The inferior extent of the spinal cord was

initially not well evaluated, but was confirmed with posttreat-

ment images (not shown). Imaging also revealed a tract that

communicated between the skin and posterior spinal canal con-

sistent with a dorsal dermal sinus tract (Figure 2). The patient

underwent a laminectomy with open biopsy and spinal culture.

The biopsy containing intramedullary parenchyma was consis-

tent with reactive cell types. The spinal culture results were

positive for Escherichia coli. He was started on an extensive

course of intravenous antibiotics and physical therapy.

Figure 1. A and B: Sagittal T1 postcontrast and Sagittal T2 images 2 rim enhancing intradural abcesses. The more superior abscess is an
intramedullary abscess in the conus medullaris. C and D, Axial T1 postcontrast and Axial T2 images (at the level of the dotted line in A)
demonstrate the intramedullary abscess within the conus.
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Final Diagnosis

On the basis of diagnostic imaging and spinal culture sample

results, we confirmed the primary diagnosis of multiple intradural

spinal cord abscesses - intramedullary and extramedullary - due

to Escherichia coli. We also confirmed a secondary diagnosis of a

dermal sinus tract based on imaging studies.

Treatment and Follow-up

In the setting of cerebrospinal fluid cultures positive for

Escherichia coli, the patient was started on intravenous cef-

triaxone for meningitis. One month after his first laminectomy

for open biopsy and spinal culture, follow up magnetic reso-

nance imaging of his spine re-demonstrated multicystic hetero-

genous enhancement filling a large portion of the lumbar spinal

canal including the distal portion of the conus medullaris,

cauda equina and a large portion of the thecal sac from L2 to

L4 that had decreased. As a result, he underwent a second

laminectomy for an intradural resection and drainage of the

abscesses. The procedure was uncomplicated and he continued

intravenous ceftriaxone for a total of 42 days. After initial

treatment for the acute infection, and while he continued on

prolonged intravenous ceftriaxone therapy, he was transferred

to an inpatient rehabilitation facility for extensive physical

therapy. After discharge from the rehabilitation facility,

he continued to receive outpatient developmental therapies

including physical and speech therapies. The patient has

now regained full motor strength and is currently meeting

developmental milestones.

Discussion

Spinal cord abscess is a rare entity.1 Spinal cord abscesses can

be located in extradural, subdural and intradural (intramedul-

lary or extramedullary) spaces around or within the cord.

Among these locations, intramedullary is extremely uncom-

mon. There have been few case reports of intramedullary spinal

cord abscess (ISCA) since the first description in 1830.1 A high

degree of clinical suspicion, with appropriate radiographic ima-

ging is essential for early diagnosis and initiation of treatment

to avoid irreversible spinal cord damage.

Our case describes a 2 year-old boy who presented with

refusal to walk for one week and subsequent finding of intra-

medullary spinal cord abscesses at multiple levels. He had

been treated for Escherichia coli meningitis as a neonate and

culture of the spinal cord abscesses revealed Escherichia coli

as well which is extremely uncommon for an intramedullary

abscess.2 This patient was also noted to have a pit over his

sacral spine. Further investigation demonstrated a tract

Figure 2. A and B: Sequential axial T2 images at the level of L4-L5 near the more inferior abscess demonstrate a sinus tract communicating
between the skin and the posterior spinal canal (!). C-F: Sequential sagittal STIR and T1 postcontrast images demonstrate the dermal
sinus tract.
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extending from the skin to the spinal cord concerning for a

dorsal dermal sinus tract.

Dermal sinus tract is defined as an abnormal connection

between epithelium and the underlying spinal cord, meninges,

or subarachnoid space.3 The incidence is approximately 1 in

2500 live births.3 During normal fetal development, the cuta-

neous ectoderm normally separates from neural ectoderm.3

When this process fails, this connection can persist and result

in a dermal sinus tract. This tract can potentiate possible pas-

sage of various organisms and cause infections such as menin-

gitis and/or spinal cord abscess.3,4 These complications may

result in neurologic impairment. When infection is associated

with a dorsal dermal sinus tract, the pathogens are typically

related to skin flora (Staphylococcus aureus and Streptococcus

pneumoniae).2

Our patient’s intramedullary abscess was caused by Escher-

ichia coli. This is unusual because Escherichia coli meningitis

is more prevalent in infants less than 2 months of age. Our

patient did have a history of Escherichia coli meningitis as well

as a physical exam and diagnostic imaging consistent with a

dorsal dermal sinus tract. We suspect that the dorsal dermal

sinus tract may have served as a reservoir for infection, given

the very unlikely coincidence of 2 neurologic infections with

the same pathogen.

It is important to consider ISCA in the differential diagnosis

for a patient presenting with neurologic symptoms localizing to

a spinal cord level. The presence of a midline sacral pit should

alert the clinician to the possibility of a dermal sinus tract, as

demonstrated in our case. Anatomical abnormalities such as a

dermal sinus tract should be investigated thoroughly, particu-

larly in the setting of bacterial meningitis and/or spinal abscess,

as prophylactic surgery may be indicated to prevent infections

of the central nervous system.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-

ship, and/or publication of this article.

ORCID iD

Rachel Sehgal, MD https://orcid.org/0000-0002-8894-5708

Ethical Approval

The institutional review board at Loyola University Medical Center

has reviewed and approved this manuscript.

References

1. Hart J. Case of encysted abscess in the center of the spinal cord.

Med Chir Rev. 1831;14(27):284-286.

2. Vo DT, Cravens GF, Germann RE. Streptococcus pneumoniae

meningitis complicated by an intramedullary abscess: a case report

and review of the literature. J Med Case Rep. 2016;10(1):290.

doi:10.1186/s13256-016-1080-7

3. Tisdall M, Hayward R, Thompson D. Congenital spinal dermal

tract: how accurate is clinical and radiological evaluation?

J Neurosurg Pediatr. 2015;15(6):651-656. doi:10.3171/2014.11.

PEDS14341

4. Swanson D. Meningitis. Pediatr Rev. 2015;36(12):514-526.

doi:10.1542/pir.36-12-514.

4 Child Neurology Open

https://orcid.org/0000-0002-8894-5708
https://orcid.org/0000-0002-8894-5708
https://orcid.org/0000-0002-8894-5708


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


